Release of substance P into the superficial dorsal horn following nociceptive activation of the hindpaw of the rat.
Substance P (SP) has been widely proposed as being involved in the transmission of nociceptive information in the dorsal horn of the spinal cord. Formalin injected into the hindpaw as a nociceptive stimulus has been shown to increase the amount of immunoreactive SP in the dorsal horn, perhaps by decreasing SP release from primary afferent neurons. Much is known concerning the release of SP from tissue slices or from the entire spinal cord in vivo. However, less is known about the release patterns of SP in the superficial dorsal horn during the activation of peripheral nociceptors. In this study, noxious pinch applied to and formalin injection into the hindpaw were used as nociceptive stimuli while a stereotaxic push-pull cannula was used to perfuse the L5 dorsal horn. Experiments were conducted in unanesthetized decerebrate/spinal rats, and radioimmunoassay was used to determine the SP-like immunoreactivity (SPLI) content of collected perfusates. Results demonstrate that graded intensities of noxious mechanical pinch produced progressively increased release of SPLI into the dorsal horn; SPLI release returned to baseline rates following termination of the stimulus. The injection of 100 microliters of 5% formalin into the hindpaw produced a biphasic inhibition of SPLI release 0-40 min and greater than 60 min after formalin injection. The application of a noxious pinch following formalin injection produced an increase in SPLI release which did not return to baseline rates; this may be indicative of production of a hyperalgesic state caused by formalin injection. The results of this study support the concept that formalin injected into the hindpaw activates segmental antinociceptive systems which block SP release and limit nociceptive transmission.(ABSTRACT TRUNCATED AT 250 WORDS)